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A National Crisip 

M ajor general MENOHER-S requpst to be relieved 

RS Chief of Air Serviee brings to an immediate i&iue 

Service is to l>e directed by praetimi flying men or not. 

General Menolier naturally wishes to eonelndc his armv 
eareer with the troops. It is in IliRt field that he has won 
great diatinetion. He very naturally and properly may feel 
that his work in organizing the Air Service is finished, and 
|irohahly he realirz^ thnt he can make no further contribution 
to the development of the Air Serviee. 

The Army Air Sen-iee in the past has been directed by 
Ron-fiying chiefs. Altliougli this course rnay have hm 

in the future will continue and accentuate the embarrassments 
of the past. 

The Seerwtary of War would be very properly criticized if 
he lippointed as Chief of Coast Artillery anvone but a Coast 
Artillery officer. It is imgmaaihle to think of anyone in tbe 
position of Chief Sign.cl Ofiiecr except an officer who has been 
teehnicaily trained and who has gained distinction in that 
si>cfia!ty. It is time that the Secretniy of War recognized the 
necessity of selecting as Chief of the Amy Air Serviee. a 
flying officer. 

All countries rcer^ize aircraft as indispensable weapons. 
Other nations, under the direction of flying oflieera, are build- 
ing np air forces and aerial rosen-es as their first line of 
defense. Supremacy in the air is the new watchword. Far 
rooching development is under way abroad and practically 
everywhere e.xeept in the United States it is under the diree- 
tiem of officers who know from their own experiences in the 
air, the possibilities ond limitations of air power. The most 
competent flying men, officers of particular achievemeal have 
been placed in direct charge of this highly specialized work. 

How can we expect to develop the proper esprit in the per- 
sonnel of the Army Air Service, except under the leadership 
of II flierf How can we expect the Amy Air Service to take 
its giroper )>lacc among the armed forces unless the Chief of 
the .\ir Service represents the flying personnel T 

The resignation of Major General Menoher os Chief of the 
Anny Air Service presents a erials in our plans for national 
Bpciirity. It opens an opportunity for the Secretary of War 
to correct a condition which has existed since the beginnings 
of military aviation in this country .and which, more than any 
other single factor, has been responsible for our tardy devel- 

Flying as an element in national defense dates practically 
from 1914. In its inception it was necessarily plaeed under 
the direction of the older services. By the close of the World 
War it had won reec^ition in all the major belligerent nations 
as I. distinct arm recfuiring control by men w'ho were fliers 
anil who thought of fighting in terms of the air. 


Ixiring the last adniioistration, tbe Army Air Service wm 
under two non-flying officers— General Sqnier, of the Signal 
eori's and General Keniy of the Cavalry. At the front, in 
France, the Air Serviee of the A.E.F. was under a flying 
officer. Oenerai Mitchell. At the cloae of the war, and before 
Mitchell’s return, General Keniy was succeeded as chief of 
military aviation in this country, by General Menober, of tlie 
Infantry. 

General Menober now retires voluntarily. General MitchiJl 
has been his assistant for several years. To his practical 
experience in the air in France he has added administrative 
training under General Menober. The morale of tbe service, 
judged from recent developments, requires a flying officer in 
the vacancy created by General Menolier. The fliers are tlie 
Air Serviee. They want an airman to command them. If a 
flying officer is not chosen, our aerial defenaes will suffer. Toe 
Serrotar)- of War is urged to consider this and to seise the 
ngiportunity by advancing Omieral Mitchell to the position of 
chief. 


Progress in Commercial Airplane Design 

T he article on single engined cabin airplanra which is 
printed in tbe present iasne affords a valuable indica- 
tion of the mann er in which eonunereial airplanee have 
increased in efficiency since the Armistice. While a full dis- 
cussion of this question would necessarily involve a detailed 
I’omparison of the constructional features of each machine, 
the eharaeteristics listed in the table nevertheless enable os 
to draw certain conclusions as to the points which are mainly 
instrumental in improving the efficiency of eommeretd 

Taking into consideration only the airplanes specially 
designed for commercial exploitation, and actually built, 've 
find tbot of the six machines having the highest figure of merit 
fou.- are monoplanes and two are biplanes. Taken in thiiir 
respertivc order of merit, they are the Junkers JL-6, the Sp.id 
S-33. the Fokker P-3, the Domier C-3 ,the Curtiss Eagle III 
and the Jacuzzi. That a cantilever monoplane should herd 
this list is but nstural in view of the greater eflieiency of its 
wing arrangement and low paraaito resistance. What is 
however surprising is to find the Spad biplane more efficient 
than the Fokker and Doriiier monoplanes. The only acceptable 
explanation of this fact aeems to be that tbe Spad ovcrcones 
the inherent interference of a biplane arrangement by a pecu- 
liar setting of the wings, consisting of a swept-back b>p 
gilimc staggered forward over a small straight bottom plane. 
Furthermore, the Spad is much more carefully streamlined 
than either the Fokker or tbe Dornier cabin airplanes, in which 
straight lines and angles predominate, whereas the Spad has 
a cirenlar section fuselage. 


Soptcmher 26. 1021 


AVIATION' 


Single-Engined Cabin Airplanes 

By DoDald W. Mcllhiney 


noring tbe war aeronautical cnginoers lind very little eaui 
or opportuni^ to consider tlie requirements of a cummercij 
airplane. After the signing of the armist.i-e there was a 
immediate demand for air tranajmrt ser\‘ives. Perhaps U 
first orgipiaed service of importance was that between l^ndo 
and Paris which was inaugurated to carry English goveri 
ment ofticiala to and from the peace conference. Aviatio 
enthusiasts predicted that airways would cover the globe i 
a very abort time. But experience lias shown that llie stag 
was not yet net for such an event. 

The principal reasons for the slovr development of ai 
transport have been lack of financial support and the iuadai 
tability of existing designs. Tbe lack of financial support liu 
two phases; the inevitable deaxtb of new capital due to III 
after-tho-war det>ression and the withdrs’ 


pital I 


eady i 


1 war proflta. Witl 


;«1- This 


latter phase was caused by 
in aviation so long as it 

capital It was impossible to construct tne necessary uiai-liines. 
operate tbem and in addition educate the public, and organire 
tbe extensive ground services required. That airways exist 
today in Europe, ia largely due to the varions goveniiiiciits 
taki^ the organisation of a'rports. mcteoro'ogicnl and radi i 
■ervieea, etc. off the shoulders ol the opciating corn-panic . 

The development of the machines can be divid^ into tluxe 
, periods. The first ia marked by tbe nftempted use of surplus 
war machines. For a time the idea that patting a coup's of 
seats and a little roof in the rear cockpit, converted a militari- 
machine into a commercial machine, was almost universally 
held. The second period was marked by luxurious fittings, 
the idea being that the principal need was public patronage 
and that gilt and velvet was tbe way to get it. The third and 
present period is marked by the realization that dollars and 
cents are the principal factors in any commercial enterj'rise. 
The idea of comfort has now assumed its proper place. 

Practically all the present day commercial machines are 
either twin- or single-engined machines, with the single-engined 
type in the majority. It ia with the second type that we are 
concerned here. It shoold be noted though, that the larger 
machines have not developed as rapidly because there is not 
yet enough business to give them s^cienlly large loads. In 
the appended table arc fnven the data concerning fnrtv-two 
machines of this type. This does not include all inscliiiies as 
the data ia not available, however the exceptions are rela- 
tively unimportant. The prinripal machines not included are 
the Airco 4a, the Bristol Tonrer and the Satilatnig conversion. 
Prodnetion is so slow that types, even in a single factorv, 
have not been standardized, At least half the machines liat^ 
in the table have appeared with different engines which 
natarally changes both the pay load and the performance. 
This fact shonld bo eonsidered if anv discrepancies are noted 
in the table. 

■^e Figure of Merit (F.M.) given in the last column is 
n and equal to. the one proposed in AvuTiox Axn 
rovBKAL for Nov. 8, 1920. It ia calculated as 


derived fi 
follows 
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*ul basis for diaenssion, whether or not it 
inclnding , as it does, speed range, pounds 
•power and range. 

Inelndei 


It provides a 
is tbe best indci 

of pay load carried p«. 

One acquainted with the field will note that the 


Potez IX. Spad S3d. JI.'l, Snbliitiiig P;J. Albatross L57 
Zcpiiclin Doin er t'3 aiul Ansa'do AHOOC. To this list lb 
DavU Dougins Cloudster would undoubtedly be added if 
>ts(a were available, iiink'ug a total of eighteen. laclodsd 
in thi.. group are the Bellaiu-a which has not been built and 
the Sopwith Wallaby which w-as never built for eommerciil 
use, the only example being a special machine for the Anstn- 
'-t Itight. With these two exceptions, it will be seen thit 
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which wi 
or have never appeared ; 

If thoee machines whoae Figure of Mt... „ 

rejected, it will be found that the converted 


only constructed for exhibitions 
than one or two examples, 
is leas than 2,900 be 

machines of fntnre'machi 


‘ have been eliminated. 

raminucr are a^oiiows: curtiaB Eagle III, Bellanca CF, 
Ja.^1. Fokker F3. Vmi Cnyk. BAT FK26, Airco 18. Sop- 
wrth Wallaby, Westland Limousine ni. the new Bristol, 


in this selected list (F.M. 2,500 or greater) and ^ 
total in (lie tuble for any given year. In 1918 there U only 
one mocliinc in cither group and us this maehine was fir 
iiliead of Its time when jiroduceil no fair ratio may be obtained 
In 1019 there are 17 machines listed, four of which fall in the 
selected group, a percentage of 23.5. In 1920 there are five 
in llic selected group to 1(1 in the table a percentage of 31i 
For as much of 1921 ns has been jiublished, there are eight 
out of a total of eight or a perfect score. These figurm illos- 
tratc the change of viewpoint I'rom that of the converted war 
mm-hine to the machine designed on a dollars and cents basis. 
Wa'.ic there are several types in e,ervice today that are not 
included in the selected list, it is doubtful if any of then 

The average machine of the selc-ted list is one with a 304 
hp. engine carrying six i>asseugers or a pay load of 1031 lb. 
for 525 miles at a s|ieed of 113 lu.p.h. By comparison with 
the averages given at the foot of tbe table it is seen that this 
machine is both bigger and fa., ter than that averaga As 
business becomes better this class of machine will probably 
get larger and larger until replaced by multi-engined machines, 
unless engine size and reliability increase proportiouatdy. 
Of couiw, this does not measi that the class will disappear M 
there will always be airways where the traffic will not be 
heavy enough to warrant employing the larger machines. 

In regard to the number of wings the table gives some 
evidence of the trend. Of the total number there are 31 bi- 
planes, nine monoplanes and only two triplanee. In tbe 
selected list there arc ten biplanes and eight monoplanes with 
no triplanes. ThU gives a percentage of 44.5 for the mono- 
planes. Of the eight 1921 machines, half or 50 per cent are 
monopinnes. These figures show the growing favor for the 
monoplane, especially the cantilever type, for this size of 
machine. When all the machines hnilt this year can be in- 
cluded it is probable that the percentage of monoplanes w3! 
be still greatcr. 

Thcre are 26 different engines enumerated in the tabla 
Napier Lion, 3 BMW 3a, 2 Liberty 12, 2 Rolls Royce Es^ 
In the selected list there are 18, distributed as follows: 8 
VIII. and one each of the following, Ansani, Hall Scott LB, 
BMW 220, Benz 220, Lorraine Dietrich 370, Satmson 250, 
Maybach and Fiat A12bis. 

. numbers it is impossible to do more than coa- 

aviation is only just beginniag 
ale statistics are at all valiM. 
r-raciicaiiy every commercial machine is made to order, soth 
a thing as making twenty-five machines in a series is aloMl 
unknoTO ; and while there are exceptions, they merely press 

Minor details not included in the table such as brakes 
mnfHers, etc. arc as yet in the experimental stage. As the 
number ni airplanea and competition becomes keener sath 
things will be mors and more considered. Technical advaoM 
sncH as superchaigeia and variable pitch propellers are also 
still being developed. But the principal factor in the desigh 
of fninvc. •a.jii nndonbtrfly be the cost per passengte- 

— r— — - .uile, as in other means of transportstioa. 
Only when the cost will have been reduced to tbe practical 
limit will the minor matters of comfort, etc. become a fsetar 
between 'competing airways. 


industry where aeon 


TABLE OF CHARACTERISTICS OF SINQLE-ENQINED CABIN AIRPLANES 





Washington Letter 

By Our Special Correspondent 


Xight bombing may be attempted wiien the Army Air 
Serviee bombs the obsolete battleshin Alabama, scheduled 
now for some time in October in Chesapeake Bay. 

Sacii an attack will bo laaneed if the night bombing prac- 
tice now in progress at Imngley Field. Va., demonstrates that 
the Hiers have progressed sufficiently with this phase of 
operations. The praetiee has been in progress for approxi- 
mately a month and is said by Air Service officers in Wash- 
ington to be going along with good sucre 


Up tt 


e been 


at one time at night. The reason for thi 

possibility of accidents, and so far there Have been none. 
The DH-4 type of airplanes has been used, 

Flares, a searchlight and ordinary rod and green running 
lights are operated in connection with the night bombing 
practice. The flares are used to light up the targi't. The 
search light, at a vertical, is intended to give the fliers their 
bearings. In the event of a forced landing the search light 
would be lowered to assist the pilot in finding a suitable place 
to land to avoid a crash and also to prevent a collision duo 
to the airplane getting out of the fomation. The running 
lights are obviously invaluable. 

Jnst when the attack on the Alabama is to l>c held so far has 
not been decided, due to the fact that the Navy Department has 
not tamed the ship over to the Army. The a'ork of disman- 
teling the battleship, it was said at the Navy Department, is 
progressing at the Philadelphia Navy Yard. The prospects 
are that the work will be completed so that the battleship 
may be turned over to the. War Department about October 1. 
This delay is said to be due to the settlement of a question 


thnt a 


rvice asked that the battle- 


when the Am 

Navy rules, however, the officers are required to strip a war 
ship of compasses and other appliances once she is declared 
obsolete and ready for target practice. 

When the Army request was received the question of what 
should be done occupied officials for some time, but it finally 
was suggested that the Army pay for the equipment which wm 
to be destroyed. This the Army could not do. because of 
lack of funds. Consequently the battleship is to he stripped 
nf -j, niight be used aboard other vessels of the 


fleet. 


of the things the .Amiv Air Service particularly de- 
was tha^ the Alabama’s ma^rincs be filled ‘ with 
■xisting in the 


The 

Naval ^ 


r Serv 


o has been ahandoni 
sent an invitation to the Bi 
the Naval fliers If they wislied tc 
^ns, which are to be held in Che 
• Wnityof - 


of 


ronantics 
participate in the ■ 
peake Bay in the 

battleship Indiana. The Navj- declined the ii 
over, on the ground thal about that time it would be engaged 
in a series of airplane experiments which would occupy most 
of the time. Thme are believed to be praetiee in launehing 
torpedoes from airt>Ianes. 


The first class at West Point received a few ]>ointers abo 
the development of the airplane in modern-day combat wlir 
on September 17, Major II. M. llickam, of the ' 

SeiTic 

Maj 


vered a 


- r nickam. who is in charge of the information group 
of the Army Air Service, emphasized the present-day devel- 
opment of aircraft, tracing its past performances and show- 
ing the trenicndoua poasibilitics for the future. lie showed 
that the chief forces of making war are the Army, the Naw. 


rte Airplane. Induatrial Preparedness. Polit 


Army Air S 
at -West Point are she 
its possibilities in time 


iffice 


re gratified that the autboritias 
n interest in the airplane and 
One of the serious handicaps 


Army, who in many instances have determined Jiolieies, to 
realize the power of the airplane. 


action of the Secretary of the Navy with respect to the ex- 
aminations recently held at the diflerent Naval Air Blaticos 
for permanent commissions for flying jiersonnel. 

Until the rejiort of the Secretary of the Navy is received 
the permanent assignments to stations cannot be made. Lieut. 
Commander Ballinger, iu charge of flight, in the Bureau of 
Naval Aeronautics, is ready to make the recommendatiom 
for BssignmenU ns soon as the ftnat action on the lists is 
forthcoming. 

The examinatioiia were held in May. Those who took then 
were temporary and reserve officers seeking permanent com- 
missions in the Naval Air Service. 

Capt. Henry C. Mnstin, in charge of aircraft assigned to 
the Pacific Fleet, who has been passing the last two months il 
the office of Rear Admiral Motfett, chief of the Bureau of 
Naval Aeronautics, will leave in n few days for San Fran- 
cisco to rejoin the Pacific Fleet. 

Capt. Mustin'a stay on the coast will he brief, as hr will 
return to Washington within a month to receive the appoint- 
ment as assistant chief of the Bureau of Naval Aerunauflea 
Sttllrmrnl lor ihe A-3S 

When the time comes to take up the matter of Ihe financial 
adjustment incident to the wrecking of the R-38 a proposal 
will be made to the British Government that one of the oot 
time Qerinan dirigibles be turned over to the United ScaUa 
Just how this suggestion will be received by the British cao- 
not be contemplated, but the Naval offleeni connected with 
Bvirtion, particularly lighlor-thnn-air craft, are hopeful it 
will bear fruit. 

The British Government has three of the one time Grrmin 
airships. They were turned over to Ihe British Govemniait 
nnder the terms of the armistice. 

They arc much smaller than the R-38. One of them is 
only half the size, while two arc about two thirds the siaa 

The contract price for the R-3S was 62,000.000, of whidi 
amount $1,500,000 had been paid to the British Oovemiimt 
for the account of the manufacturvrs. I’nder the terms of Uk 
contract the I'nited Slates was to pay half and the Britii 
Government half in the event of an accident. 

Nothing has been done ss yet regarding a financial settle- 
ment. The officers of the Navy have fell that this matter coqH 
wait until the bodies of the victims had lieen buried. 


Czechoslovak Duties on Aircraft Engines 
The Parliament of Czeehoslovakia will shortly discuss a 
legialativo scheme concerning the increase of import duty ea 
automotive apparatus. Aceording to this bill, aircraft engines, 

15,000 crowns each, niinimum larilT; 20.000 crowns eath 
general tariff. The [iroposed inerearo in eustoros ilutiw is 

production, and boar no comparison with onnlogou? dutks 
levied by France, Italy, Great Britain and the United Stales 


Canadian Air Board Report 
The latest rc'port of the Cauadian Air Board allows tbs 
numher of certificates and licenses in force at Ihe end of 
August to be as follows: Private Air Pilot’s, 61; Commercial 
Air Pilot's, 03; Air Engineer’s. 140; Air Navigator’s, 1; Air- 
craft, 148; Airdromes, 29. 
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Gen. Mitchell Attacks Bomb Test Findings 


A chapter has been added to the "aircraft versus capital 
ii[w" diiwnssion that has caused so much comment in Wash- 

Tliis new developiueut eunics from a report made by Brig. 
Geu. William Mitchell, As.sistant Chief of Air Service, on the 
boiuhing tests held two months ago off the Virginia Capes. 
Tliv report was submitted to Maj. Gen. Cliarles T. Mcnolier, 
Chid' of -\ir Serv ice, in the form of a memorandum. 

The report has not been issued for publieation by the Chief 
of Air .Service. Its appearance is cxt>cctcd to cau.se a greater 
sensation than that which occured in the -Air Service admin- 
istration last Spring uhen General Menohec warned General 
Mitchell to "speak softly". 

Statements made by General Mitchell in his report are at 
i'iui..idemhle vnrianee with the findings of tlie Joint Army 
and Navy Board which was appointed to report on the bomb- 
ing cx|ietimcnts conducted with seacral't off the Virginia 


The outslniidiug statements in the Mitchell report are; 
Aircraft can operate under eonditiona when seacraft is 
clpless. 

Aircraft can safely protect the entire coast. 

Seacraft should cease operations when within 200 miles the 


All naval activities should be confined to the high seas. 



minutes. 


The first provisional air brigade could have put out of action 
the entire Atlantic fleet in one attack. 

The problem of destruction of seacraft by airplane is Sn- 
Uhed. It has been solved. 

The scheme of national defense should be revised at once 
on the following liaais ; A department of national defense, 
with sub-secretaries for army, navy and air service; a de- 
jiartnicnt of aeronautics co-equal with the Departments of 
War ami Nnvv must be created at onee. 

The report stated that at present there is a complete lack of 
liason or system nliout our national defense. It scored the 
prewiil coast defense system, asserting that at least $1,870,- 
00(1, IWO. had gone to create a coast defense tliat is little more 
than Useless against hostile aircraft and hostile sea forces. 


in u single attack. The value of the airplanes in the first 
brigade did not exceed the cost of a modern destroyer." 

General Mitchell then explains how battleships under w'ar 
conditions are much more vulnerable than the targets used 
in the bombing tests. A battleship with full steam up and 
speeding ahead is a target much easier to hit and to put out 
of i*ommission than the targets used, he asserts. 

“The problem of destruction of seacraft by forces has been 
solved and is finished,” the report goes on. “It is now neces- 
sary to provide an air organization and a method of defending 
not only our coast cities, but our interior cities against (he 
attack of liostile air forces. Our recent mauenvers show an 
enemy having gained control of the air — which gives him 
control of the sea — may land air forces from airplane carriers 

attack by troops or artillery, and from those points launcb 
air attacks against our great renlcrs of population, extending 
even to Chicago, St. Louis and other Middle Western eities.” 

The report then explains bow Chicago, St. Paul, Omaha, 
Kansas (?ity and other cities in the Central 'West would be 
laid open to airplane attacks and their eities bombed with high 
explosives and the citizens killed with gas and inrendiarv 
bomba. 

Makes Four Recommendaiions 

In conclusion, General Mitchell makes the following recom- 
mendations; 

1. The establishment of an air force for frontier and coast 
defense. 

2. The equipment of the navy for offenses on the high sea, 
and not for coast work. 

3. Navy control should cease 200 miles from shore, protec- 
tion of the land and the coast defenses being left to the army 

4. A more co-ordinate and working understanding between 
the different arras of the service. The present system, a 
heritage of our early wars, has clearly demonstrated that the 
present leek of cooperation is a serious fault. 

“In this conne(7tion," the report states, “mn efficient solution 
of cur defensive needs will not exist until a department of 
national defense is organized with a staff common to all 
services. Suhsecretaries for the Army, the Navy and for the 
•Air Service must be created." 




with tl 


.„ ore bases, can find and destroy 

all elas,-e» of seacraft muler war conditions with a negligible 
loss to the aircraft- It is uot necessary to destroy hostile 
acaemft at a distance greater than twenty-five miles off shore 
in rnlcv to protect the coast, ns this distance exceeds tbe 
range of the most powerful guns at present installed. Air- 
craft. acting from suitable floating airdromes, can destroy any 
class of surface seacraft on the high seas. 

"Conditions of weather affecting the air and sea conditions 
do not alter the statement made above, as aircraft can operate 
in i-oiiditions under which seacraft cannot operate. There 
are no conditions in which seacraft can operate efficiently in 
which iiircraft cannot oiwrate efficiently. 

“The weapons used in the recent exerciaee against tbe sea- 
crafl were bombs alone. Torpedoes, gas, gunfire and mmra 
wen- mit employed. The army air service was not permitted 
hi attack the taigets, as it would nnder actual oonditioos, and 
never was more than one-tenth of the brigade employed in a 
single attack. 

“Had the artiiv air service been permitted to attack as it 
desired, none of the seacraft attacked would have l^ted ten 
mmales in a serviceable condition. The first provision^ air 
bt^dv could have put out of action the entire Atlantic Fleet 


EtilTOB, AvlATIOK (Nil AlBm.SPT JofRX.tL: 

Your attention is invited to a serious emir in the article 
entitled “Tho World’s Airship Types in 1921". by Mr. d'Orej 
and published in your issue of Sept. 5, 1921. 

Under the heading ’American Airship Types" the non-rigid 
airships nre referrrf to as “Goodyear type". The airehipt 
built by the Goodyear Tire and Rubber Co. for the Navy 
Department were built to designs prepared by the Department 
with the exception of the E-1. F-1 and H-1. The latter was an 
experimental type designed and built by the Goodyear Co. to 

The^^letters B, C, D, E, F and H were assigned by the Navj 
Department and are the Navy Department types. These 
airships should accordingly be referred to as “Naval Type 
.Airships" constructed by the Goodyear Tire and Rubber Co 
J. C. HfKS.SKXR 

In addition the writer of the article in question wishes Ui 
point out that according to revised information the Americar. 
rigid airship Z.R.I now nnder construction by the Naval Air- 
craft Factory to the designs of the Bureau of Construction 
and Repair, Naw Department, will closely follow the dimen- 
sions and capacity of the German L.49, namely. 643 ft. lengUi, 
79 ft. diameter, and about 1,950,000 m. ft. capacity. The 
power plant will probably conaist of six Liberty engine 
reduced to 320 hp. 


AVIATION 


The Huff-Daland HD-4 Training Airplane 




The Problem of Fuel for A\uation Engines 




Four main (aeton mnst be considered in llie choice of a 
fuel for aviation engines; (1) composition, (2) quantity 
available, (3) price per heat unit, and (4) facilities for 
maintaining etohcs at aerial porta. Consideration must also 
be given to the engine modifications required by a change in 
fuel; and the problem of carrying the fuel aboard aircraft 
and supplying it to the engine. 

Fuel in the gaseous form cannot be considered on account 
of the space occupied by, and the weight of the container for, 
such a tael, Solid fuela which might be pnlverised, or whieli 
are in the form of powder, cannot be considered although 
liquefiable or soluble fuels might be used. Liqnid fuels of 
high csIoriBc value per unit of weight are best. An ideal 
fuel would be of sneh a natum that it would not evaporate 
instantaneonaly in free air, or at least would not form a mix- 
ture which would ignite easily, but which could he mixed and 
gaaifled satiafactorily in the carburetor and would form a 
enfficiently inflammable mixture in the engine cylinder. These 
conditions have not yet been fulfilled by any of the existing 
fuels for internal combustion engines. 

NVben considering the fuel mixture it is espeeislly important 
that any posmbility of tbe separation of Uic fuel and air 
either in the manifold or cylinder, should be eliminated. There 
are two fnndamental ways of doing this: fay (1) flue atomi- 
zation at all loads and speeds, and (2) vaporization of the 


fuel has' laft tbe noszle of the caubnretor at wh 
surrounded by the air for combustion which mus 
the heat for evaporation, when there is no hi 
carburetor or maniMd. 

Two methods may be empiloyed in tbe use i 
high boiling points, either or both of which m: 
separately or aimultaneonsly ; (1) fine atoniL 
liquid at all loads, and (2) increase of the temps 
fuel mixture and tbe surrounding walls above < 
temperature of the fuel-air mixture. 

▼ of the mixture and walls is difficult v 
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o the mixture. The 


until the desired tempteratures arc obtained. 

Tests of tbe possibility of utilizing fuel with a high boiling 
point by means of injection into the cnmbnstion chamber with 
oom;creeecd air atomizers show the npscration of the ntgine 
to he least reliable when injection was completed just before 
ignition. 

At present too little is known about premature ignition to 
enable a clear and unbiased judgment as to its canse to be 
given. Experience shows that totally different degrees of 
eompresaion are necessary in the same engine for different 
fuel mixtures. The risk of premature ignition decreases ns 
the weight of charge is reduced although the compression 
ratio which determines tbe tempieraliire st ignition and the 
composition of the mixture are not thereby altered. Exper- 
iments show benzo 


gas o 


a than gaaolim 


-aised « 


itiiUed, possess particularly low spontaneous combustion 
temperstures so that there arc two reasons for using a low 
compression ratio with these fuels. 

An essential provision for the safe operation of engines with 
prapsred fuel mixtures ignited in the engine by means of n 
special ignition pin is that the compression tcmpwnitnrp 


wity plays an important part, esi>ecial1y 
and is ns yet insufficiently understood. As 
o fuel increases the ignition velocity first 


high 


creases slowly; theu, in some cases, as with ordinap- gas, 
increases rapidly, w'hile in others, esjiccially with gasoline and 
benzol, it decreases slowly. 

Consideration of the various as|>ecl» of the fuel question 
leads to tbe conclurion that the combustion type of engine 
should not be used for avintioii or light automobile engine 
designed for the use of fuels of high boiling point. Rather 
should the aviation engine be selecteil from the ignition 
engine class with the best possible atumizatinn and compara- 
tively low conijitession ratio. With this in view, a systematic 
investigation should he made of all the ini[>ortant character- 
istics of fuels, so that the heavy-oil aviation ignition engine 
niav reach the same stage of developnieut which diatinguishea 
the best light-oil ignition engines from oil other combustion 
engines, namelv: (1) a gasoline <-oiisiimptioii of 0.04 to 0-C 
Ib. per hp. hr.. <2) a mean useful pressure of 128 to 142 Ib. 
jier S(|. in., niul (-3) a power loading of l.S to 3.3 Ib. per hp. 


Chicago Air Race 

Chtea^*'^e"face' WM Timited to machines of the Curt^ 
JN type with a 90 hp. engine made by the same company. 
There were eleven entries and the course, starting from tbs 
airdrome of the Aero Club of Illinois, 1^ to Checkerboard 
Field to Lincoln Tavern Field to Demster St. Field to Black 
Field to Checkerboard Field and return to tbe starting point. 
Tile wianer was Darid Behnke who completed the course id 
44 min. 35 sec. An interesting entry was that of Charles 
Dickinson who, though over 60 years of age, piloted his 
machine in the race. 



Coi.. Harold B. Hart.nev, Retrstly Appointed Exbcd- 
TivK Skcretarv or Tin; .\kro C'l.fB op AueriCa 
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An Analysis of Aircraft Accidents 


Based upon the most trustworthy available information, it 
ib estimate that 1,200 aircraft arc engaged in commercial 
flviiig in the United States today. It is believed conservative 
to estimate tliat these craft flew a total of 3,250,000 miles from 
Jan. 1 to June 30, 1921. 

One of the severest liaiidicaps to the normal development of 
trans|>oTtation by air is the belief that it is extremely danger- 
ous This belief is sticn^licned by the knowledge th-t no 
laws or regulations governing .suclt traffic exist, and i, lurther 
increased by the extraordinary publieity which is given each 
flying neeident, iiiilitary, naval, postal or civil. 

Lack el ogicial Machinery 

In preparing an analysis of the safety of fliglit, tbe Asso- 
ciation has met with the primary obstacle — the lack of official 
machinery witii whicli to obtain thorough and authentic in- 
formation. due, in turn, to the lack of an Aerial Code. This 
roiisriinciitly must continually be borne in mind, as voluntary 
reports to this Association, or account.s clipped from news- 
papers. may or may not be reliable. Nevertheless, we have 
endeavored to get the most out of the material al hand. 

Our tabulation shows that, in the first six months of 1921, 
there were forty serious accidents in civil flving, not ineinding 
accidents to Oovemment-owned machines. Two of the forty 
disasters occurred in January, one in February, two in March, 
six in April, sixteen in May and thirteen in June — progressing 
as the flying season advanced. The accidents were reported 
from all parts of the United States, 

The forty accidents resulted in death to fourteen persons 
and injury, more nr lcs.4 serious to fifty-two. In eighteen 
instances there were no casualties. The fourteen lives were 
lost in ten accidents, and injury to the fifty-two persons was 
caused in twenty accidents. 

KcfiuUUfs for Sale Flying 

Before iiroceediug turtber with the analysis it must be 
stated that, in safe flying, there are the following requisites: 

L — A machine sound, acrodynamically and stimelnrally. 

satisfactorily. 

3. — A competent, conservative pilot and navigator. 

4. — Air ports and emergency landing fields, sufticiently 

close together to insure gliding to safety. 

5. — Nation-wide weather forecasts specialized and adapted 

6. — Nation-wide chart of air routes. 

Accidents Attributed to Pilot 

BacJi of the forty accidents recorded was caused by detl- 
ciency in one or more of the above elements. Seventeen were 
attributed to the pilot, iierhaps tbrongli carelessness, perhaps 
incompetence, perhaps bad judgment combined with other 
factors. There is no doubt that a good pilot can guide a poor 
machine to safety with greater ehance of success than a poor 
pilot can operate a first-class craft. Therefore, at the very 
top of the list of Governmental needs we place the examina- 
tion and licensing of pilots. During the war rather more than 
17,000 young men were trained to fly. The art of flying can 

maintained at a high degiw of competency without regular 
examination. The same is true of aerial navigators. Both 
pilot and navigator (many times they are identical) are of 
eeual importance in safeguarding the lives of travelers by air. 

Inadequate Landing Fialda 

Ten accidents are attributed to inadequate landing fields 
or to the total lack of lanffing facilities. Here is a duty 
directly imposed upon the Federal government. During the 
war the Army and the Navy acquired many terminals, most of 
■which have since been abandoned. The fragmentary remain- 



der box been aliglitl}’ added to by the Air Mail, municipalities 
and ]>rivate enterpriae, but the United States is today woe- 
fully lacking in air iiorts for eveu the 1,200 craft in operation. 

A survey made by this Association discloses that, in tbe United 
States a'nd its possessions there are only 271 land and water 
air terminals, many of which are concentrated in certain 
localities. Of the 271 listed air ports. 145 are controlled by 
municipalities, 09 are privately owned, and the others are a 
part of flic Army and Navy air services, and the Air Mail. 

What » terminal is to a railway and a harbor to a steamship 
line, an airport is to an aircraft company. Safety in flight 
enn not be approximated until a central authority specifies 
air ports of diffctvnt j^dcs and classifications and then re- 
quires that each be maintained accordingly. Thus there will 
be land nr water ports or terminals of the firrt class for New 
York. Chicago, etc.; second class for piai-cs of minor im- 
portance. third class, etc., and a system of emergency fields, 
or water locations ujioii which aircraft can alight in emergeney. 

Look of Weather Reports 

While only two accidents are attributed to the lack of 
weather reports and two to the lack of clearly defin^ routef. 
or limitations in traveiing between or over cities, it is certain 

met. As an illustration — two ot the worst accidents in our 
flying history are attributed to these causes. As one was 
naval and tbe otlier military, they can not be included in tbn 
civil table ,thougli in their results they were as hanofol to civil 
flying prospects as tliough they had occurred to private indi- 

On March 2, a naval seaplane, according to press reports, 
aidcstipped ou to a beach near Pensacola, Fla., and killed five 
bathers. Either the seaplane bad no business over that beach 
or the bathers had no buaincBs on it. In either event, th>: 
fatalities would have been prevented liad proper authority 
existed. 

Ou Mav 28 a large Army plane crashed at Moigantown, 
Md„ killing its seven occupants, who included some of tEs 
1>est-kiiowii figures in military and civil aviation. According 
to the rei>ort of the Inspector General's investigators, the 
di.saster was not due to defects in the machine or to ioMni- 
petenee on the part of the pilot, but to the terrific storm inb> 
which the ship flew and of which the pilot had not been 
warned. Tlie investigators above referred to recommend that 
“ste)>s sliould be taken to install a system for interchange of 
weather .•onditions and weather foi-eisasts, between flyii^ fields 
maintained by the various services, including Army, Nav]-, 
Mail Service und Coast Guard Sen-ice.” It was further 
stated ; "Obtaining information of weather conditions on a 
cross i-ouutry flight ranks in importance with the inspecticro 
of tlip engine and plane; and it is highly desirable that, in 

should 1w undertaken until available information of conditions 
on tlie wav lias been olitained.” 

Commen-ial cross-country or inter-city flights, it is evident, 
can not be encouraged with safety until there is full protein 
tion afforded by establishing civil weather reports and eo-ord- 
inating these with the various Government reports. 

Inspection an Imperative Need 

Equal in inn>ortance with learning the qualifleations of 
pilot and navigator ia inspeetion of aircraft and engines. Out 
of the forty accidents, eleven may be attributed to faults 
which proper inspection probably would have revealed — thne 
concerning the plane, six the engine and two an accessory. In 
iiianv instances it is found that the engine is blamed when 
reallV it is an accessory that is at fanlt. An analysis of the 
Pulitzer Race last year proved this. 

When it ia remembered that operators of motor ears are 
required to qualify and that motor cars are periodically placed 
under rigid insiiection.- it is astonishing to learn that anyone 
can take otiy sort of flying machine into the air at the present 
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-my traininff types which haa 

passed through many owners and which, my investigation 
shows, had bera in at least four crashes previous to the final 
one. One of these accidents occurred at Monticello and two 
at Liberty, N. Y. I found that the machine had been repaired 
by amateurs, that several of the spars and longerons were 
patched, some of them in four places. It was the giving way 
of ^eae spars that undoubtedly caused the wings to collapse. 
The plane had Iain out of doors in the open field all winter 
and one windstorm had blown it the full length of the field — 
about 1,000 yards — and turned it over end- This spring it 
it had been hauled back to its original position and pnt to- 
gether again as best as might be. It was never inspeeted by 

UiaT'the^wn^^'’th^ flying field— who U also a flier— had 
himself refxwed to fly this machine when the young man who 
look it up on its fatal trip was induced to become the pilot.” 
In tbe lack of anv Governmental examination and insfw 
tion, the legitimate iiianufaeturers and operators have endeav- 
ored to do what the%' conld - They check up their i.roduets, 
but their control is of necessity limited to localities and to a 
oomparatively brief period of time. As flying increase^^ this 

is thus I laced uivm the Federal governineiit to pnn ide an 
ade<iuatn system of exaniinstion and inspection. 
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■ION September 26, 1921 

Flying, Ragulatad, ft Hot Vaaafm 
From tbe foregoing it would seem to appear that flying ia 
unnecessarily hazardous. As a matter of fact, flying, property 
controlled and regulated ia not unsafe. Even tbe present 
records show but one fatality for each 232,142 miles flown, and 
one injury for every 62,600 miles flown. The civil equipment 
in use consists almost wholly of former war machines, built 
from two and one half to three and one half years ago. With 
more modern equipment, specially designed and built for 
commercial use. and with Federal control of operution, the 
casualty record can be very greatly red need and civil aerial 
transport thus placed upon a safe and sound basis, attracting 
both patrons and investors. 


-ial acrobat from 


o warfare. It is believed 

, stunt so that, in case of 

'ill/ a stunt will save the-r craft, they 
ickly, with underalnmliiig and without 
strnting for thrill is dangerous, fatal 
d nlwat's harmful to civil flying. A 


State Fairs and other amusements, since the war. have en- 
couraged dare-devil flving as '‘eoneesaions**. But after stunts 
had killed nianv people and injured more under spectacular 
cirenrastsnees t'such ns collisions with grandstands, crashes on 
beaches, etc.) the New York State Fair Commission, according 


Crowds Surge on to Fitld 

Two aecidents are reported through carelessnesi 
field. In one notable instance the pilot, in order to avoid the 
crowd which surged out in front of his machine as he was 
taking off. deliberatelv wrecked hU craft. It U observed that 
at every flying demonstration, even at locally policed fields, 
the spectators ignore warnings and must be forced to keep 
beck. This ia illustrated hy tbe long list of automobile race 
track cBsnaltic*. where spectators got in the way. Only 
fcderal roles rigidly enforced are able to meet this condition. 

Sewvhtng for the ■'t/afcnowa" Cause 
Finally, five accidents are allributed to "nnknown" causes. 
Tbe hope of preventing accidents depands on learning — then 
correcting- the cause of each. It ia evident that Government 
antLority ia reouired to obuin information in anch cases. 


British Air Secretary Arrive# 

Caiitaiii F. E. Gural, Brilisli Secretary of Stale for Air, 
iia# arrived in Washington, for the >mnio»e of extending the 
.-oiidolem-P and sympathy of liis guvcrmiieni to the I'nitcd 
Stales Nnvv on account of the loss of 'life of Atiierieon per- 
sonnel in the dratruetion of the R-38. Captain Guest and 
Air Coniiiiodore (liarlton of the British Embassy were the 
guests of the Secretary of the Na\-y at luncheon on board 
tlie "Sylpli’' at noon today, the Ollier guests being the Assis- 
tant SecreUn- of the Navv, Col. Roosevelt, Admiral W, A. 
Moffett. Chief of the Bureau of Aeronauti.-s. and Captain 
I). K. Sellcra. Aide to llie Secretary. 

The .Seeretan- of the Navy calls attention to the fact that 
tile visit of Captain Gnest recalls the narrow escape of the 
British Air Winiater. Captain Guest having cabled from 
Ixindon asking permission of the Navy Beiiartment to cross 
the ocean in the R-38, which permission was grants, he would 
have been aboard her at the time of her destruction had not 
the sailing been postponed from week to week, and his mission 
compelled him to leave Britain before the ship had her tnJ. 
Had it not been necessary for him to leave earlier he would 
undoubtedly have been aboard the R-38 on her trial tnp. 

Secretary Denby’a Seaplane 
A seaplane, constructed at the United States naval aircraft 
factory at the Philadelphia Navy Yard for the use of Sec^ 
tarv Denhy of the Navy Department, has made its initial 
flight and 'passed its tests. The flight was made by Licat 
A. C. McPall, flight test officer at the aircraft plant. 

The craft U a standard seaplane of the F-6 type, modified 
to allow greater comfort and more ample passenger accommo- 
dations than the ordinary. It was constructed at the request 
of Secretary Denby and will be flown to Washington, where 
it will be kept for his use. 

St. Louis Aircraft Firm Moves 
The Robertson Aircraft Corp., due to au 
of business have moved into laiger offices at 5249 Oakla^ 

Ave., immediately opposite the St. Louis Municipal Airdrome 
in Forest Park, which is the Air Mail Field at St. Louis 
The company, in addition to mainWining iU flying sch^h 
deals in all manner of airplane cquipme^and supplies, aM 


Two New Hanriot Airplanes 


While the Haitriot airplanes are probably less well known 
in this country than any other French moke, principally be- 
cause they were not used during the war on the Western front, 
American pilots having seen service on the Italian front will 
Temember tbe Hanriot pursuit machine which was largely 
used by the Italian air service. Since the Armistice the 
Hanriot firm ha# produced a ship's plane which has been 
adopted by the French navy for deck flying and now our 
contempornry L'Air annonnees the completion of two new 
Hanriot type^ the HD-15 and the KD-I8. Both machines 
are single-engiocd tractor biplanes, and embody thick wings 
and duralumin construction throughout, with the exception 
of tbe covering of winga nnd fuselage, which are of fabric. 

Tho Hanriot HD \i 

The Hanriot HD-16 was designed to answer the require- 
ments of both pursuit and corps observation, for which reason 
it combines high speed <142 m.p.h.). good mancuverabilitv 
and a suflicient cruising radius (4 hr.). The engine, a 300 bp. 
Hispaiio Suiza, is fitted with a Rateau su)>crchargrr which 
enables it to maintain ite fnlt power output up to 16,500 ft., 
whereby the speeil at high altitudes and tlie climb arc greatly 
unproved, 

As mny be seen from the specification table, tlie useful load 
is ur.usualiy Iiigli lor the total weight loaded, amounting to 



high lift/drift characteristics of the thick wing adopted. 

Tlie framing of the wings is entirely composed of dura- 
lamin iiiemhers, there being a main spar with two secondary 

form of lattice girders from flanged duralumin strips. The 
intcrplanc truss is unusual, being similar in principle to that 
used on the Brandenbiirgcr “star-strutter" built by the Aus- 
trian Phoenix works during the war- Each wing cell is 
interconnected by four strenmlined duralumin lubes which 
all meet in a common point half way hetween the wine*, thus 
forming what may be deseribed ns a doiilile Warren truss. 

Witli n view to facilitaling pnaluction, the wirigs are of 
square plan shape and have equal dimensions, without dihe- 
dral or stagger. 

The fuselage is built up of round duralumin tubing. The 
longerons and cross pieces are assembled by means of collar 
joints, the vertical cross-pieces forming a Warren truss which 
eliminates the necessity of wire bracing. The fuselage thus 
docs not require any aligning, being indeforniable. 

The tail unit eonsista of a tail plane and elevator, and of 
a vertical fin and rudder. The framing U of dnrnlomin. 

The landing gear ia of the V type, consisting of duralumin 
struts joined by steel sockets. The two Vs are connected 
with one another hy two duralumin tubes to which a divided 
axle is hinged. This is sprung from rubber cord shock ab- 
sorbers which are wound around quick detachable spools- 
These are duralumin castings. The tension of the shock ab- 
sorbers may be adjusted on the field by means of threaded 
guides- 

Thc controls are of the stick and foot bar type. 



The Hanriot HD-18 is a combination type which may e-thcr 
be useil as a day bomber or aa a long range (strat«^ical) 
observation airplane. Fitted as a day bomber the HD-19 


earries 8S0 lb. of bombs and 4 hr. fuel, while for long range 
observation the bomb load is replaced by additional fuel tanks 
which increase the range to 8 hr. The protective armament 
consists in either ease of twin Lewis gnus mounted on a 
tourelle in the leor. 

The crew consists normally of three men, namely, the pilot, 

and the ^nner in the rear cockpit. A radio set is mounted 
on a sliding board in sneh manner that it may be used either 
by the navigator or, if none is carried by the gunner, in 
which case tbe set may be slid back to tbe rear cockpit. 

While the constructional features of this machine are in a 
^neral^way similar to those of the HD-l.fi, the HD-18 differe 

been paid in this design to quick dismantling and interebange- 
aliility. The wings, ui>per and lower, are of equal span, and 
consist of three sections connected by means of aiiieulated 

spars. ^ 

The intcrplane struts consist for each cell of two pairs of 
vertical struts which are fastened to the two wings spars by 
means of articulated fittings. These fittings arc dureluinin 
eastings. The interj*lane struts are fitted with an adjusting 

The fnse'agc can be ipiickly dismantled into two sections. 
In the front section the duralumin tubes of the framework 
are joined by steel eollara. while in the rear section welded 
lugs ore used for thia purpo.se. 

The engine is a 300 lip. 12 eyl, water eooled Renault, and is 
fitted with Laniblin radiators. 

The landing gear consists of two following V structures 
carrying four wheels, the details of which are ident'cal with 
those found on the HD-15. 



Airdrome Note# 

Vinoria Bearb. Mao.. Cs. 

The Canadian Air Board has established under license 
number 47 n cnmmpre'al seaplane station at I'ietoria Har- 
bour. this city. Water available for lending extends about 
800 yd. in length and the station is marked with a triangle. 

Ottawa. Ca. 

The Canadian Air Board announces the cancelation of 
Airbarhour Ucense No. 24 held by W. N. Deishcr for a com- 
mercial airdrome on Bowcsville Rd. adjoining the Ottawa 
Hunt and Motor Club 6 miles S.W. of Ottawa and markcil 
with a triangle enclosing a right-angled cross. 


Fokker Paaaengen 

Since its arrival in this country late in July the Fokker 
F3 monoplane, the “Half Moon", haa carried over 700 pas- 
sengers. The machine, piloted bv Bert Acosta, has been flying 
at Hazclhurst Field, L. I.. N. Y.. Camp Vail. N, J., Wash- 
ington, D. C., and Hartford, Conn. During all this passenger 
carrying the fuel consumption of the Fokker has been at an 
average of 8 gal. an hour. 


Change in Name 

A t a recent meeting of the Board of DiTectora of the Radium 
Luminous Material Corp., 58 Pine St-, New York, who have 
been active in the production of luminous materials for aii- 
craft instruments, tbe name of the concern wras changed to 
the United States Radium Corp. 


Airships for a Transatlantic Service 

By Ralph Upson 


TrnnswK^anic Iravol, i> not uiily tlie most attractive field 
for practical airsliip development, but it also fumialie* the 
most interesting scientific i-oiojiarisons. for airahtps ond 
steamships are botli dispiaeeiiient types of vessels subject to 
the same fundamental laws. Hence, mir first effort wUl be 
directed toward various factors c-oiiimon to Imtli, from which 
direct analogies can be drawn. 

flCKistnxcr; The nitiniatc end of nciirly all fluid rtstsUiics' 
ia in heat developed hv the vix'oaity of the fluid, but in its 
immediate effect on the vessel it may be conveniently divided 

1. Skin friction, or that caused by frietiimal drag on the 
aides of tlie vessel. 

2. Pisplacement resistance, or Hint eauaed by displaeing a 

mnaa of fluid from its original position and setting it m 
motion. This item may be further divided into eddy resistnnec 
and that due to distortion of the streamlines. ^ 

For prop«lv designed boats and airshijis at low apeed. (1) 
is the largest. Theoretical considerations, backed by the ex- 
l«rimeuls of Froude. Zalim and others reveal the imiiortant 
fact that the cocflicients of akm fnetion for air and water 
are almost exactly proportional to tlieir densities for dynnm- 
icallv similar shaps. It is easily [iroven tlint (2) follows the 
same law. This is also backed by expenraent. A rough 
geneml formula for the first two items would be, ResUtance 
K = cv*-’ 8 r" + A'P ' 8 where r is the speed and 
8 is the density of the fluid. V is the volume immersed iii 
the fluid, or the displacement in eu. ft. C. K, m and a are 
constants. The tliird item of wave resiafanee oeeura only in 
water and, although iiiii>ortanl. we will neglect it for the 

* For constant speed and similar shapes using the above 
fominla, the fuel eonsomption will vary as HP « F tc F" 8. 
As is well known a floating body must displace iU own weight 
of fluid and this is as ^ually true for air ns for water. Ex- 
pressed algebmieally j.'>“ |.* j j • jj, 

HP. 00 'Vs 

aa 8 for air equals .075 lb. per eu. ft., nod 8 for water equals 
62 4 lb. per cu. ft. The ratio for the horsepower for the two 
HP. Air ,.075 

fluids will he = * V = 

HP. IKofer 62.4 

For the sake of simplicity we lisve used a rather crude 
foniiular so that we must now examine the errors involved 
to whether the aeceptrf as Mfe. 

Iwo'difEerant sisM at the same speed, hot the condition can be 
very nearly fulfilled by giving the balloon a blunter contour 
than the boat, thus increasing its capacity. The fact that a 
boat displace* water chiefly to the sides is another error in 
the same direction. The skin friction i>er sq. ft. is less for a 
long surface than a short one. Wave resistance whieh is the 
most imivortant fae»or in high speed boats l« entirely lacking 
in the ease of airships. It might be said that in water, dis- 

laT'liart of the resistance whieh is originally in the form of 
displacement is transformed into wave*. But this does not 
alter the fact that we have excluded a factor of considerable 
importance. Otlier errors are variation of the eoeffieiente, 
and the tact that a small part of the boat is floated by the air. 

In examining these omissions we find that all hut Ihc tait 
two err distinetlv in favor of the water rather tlian air- After 
giving everything doe weight it apjiears probable that the 
resnlt obtained above should be increased a little for low 
sp^s and decreased for high speeds. We are now able to 
state a law which is of the very greatest importance to the 
development of aeronanlica- 


A given weight niav be suspended by and driven thruvgX 
the air ot about 1/10 the enerfiti required to drive it os e 
fioatiiiq body through ualer at the same speed. In other 
words if we take a boat and, kheiiing it at the same weight, 
eniargi' it nnlil it floats in the air instead of the water, it can 
then be driven a! about 1/10 the ex(.eiiditare of power. 

Vselul Space-. Another great economic advantage of the 
airship and one whieh would appeal atron^y to passengers 
is that all the .surplus lift may he utilised for first class pas- 
sengers. An ocean steamship must iicceasarily be planned so 
tUiit onlv n Miinll part of the total carrying capacity is avail- 
able tor first class cabins. Other li-ss desirable parts of the 
-ship are devoted to second clas-s, third class, steerage, and 
fltially cargo, the latter usually forming by far the greater 
part- One result of these ^ouditiona is that it is foun^eeo- 

with their large accompanying weight of coal. It is even now 
niaintniiied that a gnin in eeonomy would resnlt from using 
internal combustion oil engines, hut there would be no doubt 

^ngpra.*''l'f*l'his were possible it would pay to spend consid- 
erablv more on fuel for the sake of an increase in canyi^ 
capacity. With an airship the entire hull is surrounds ^by 

ii'awemters'v^icli <*an be enrried. There is no portion of the 
ship where its motion is moat pronounced, for there is ao 
appreciahie motion. Evert- particle of weight saved by the 
power plant or in any other way can be used directly for first 

.Yo*i>a-..;cIiie»s: The freedom from motion and the eonse- 
nnent elimination of senaieknesa wonld be one of the most 
pleasing prospects of the air route to the average passenger. 

The nirahip will of course have ite economic disadvantages, 

1. Its large site compared to the steamship, meaning ia 
general, inereased cost. By a comparative calculation similar 
to the one just made for resistance it may he shown that, 
using the smiie materiais and aa Mjual reserve of strength, an 
airship would 1 m. approximately ten times as heavy te the 
eauivnient hoot. This imiKissihle re.sult ia grently modified by 
the fact that a boat has to be made to stand the buffeting of 
the waves and that in a stenmahip compression members pm- 
dominate and in an airship tension members. 

2. The weight of the hydrogen necessary to secure buoy-aney 
is nboul 1/14 of the total weight. 

It Tlie exiiense of the hvdnigen. Contrary to popular 
opinion that U on extreiuely small quantity compared to the 

The'*diflieulties'^ of docking, handling ballast, eooli^ 
water etc These are tremendous problems but consist mamly 
of ongineeriiig detail whieh there is every reason to believe wiU 
be worked out satisfactorily, , 

S Wind. This is an item which cannot be overlooked, la 

If^it'wero^nut for winds we could iinhemtatingly recommend 
the dirigible as a speedier, more (omfortable, and more ec^ 
nomieal method of travel than by ocean steamship. Prarti- 
I'sHv it would require a very profound study of weather 
eoiiditions over the ocean before starting a regular trane- 
atlantie oiraliip line. It is not bwanse winds hove any app»- 
eiable eff«'t on the stahilitv of the airship las they have on 
the steamsliip) or because they are a cause of accidents in 
docking, which tliough imiiortont belongs to another heading- 
The qnestion here ia merely how they affect the speed, but 
this U so important that the siiccesa or failure of a trip almost 

Effect of IKiad: In his book describing the first attempt at 
trans-allantic flight, Walter Wellman explained the situation 
verv elearlv and well. “If a ateanmhip encounters a gate blow- 
ing' forty miles per hour, as a rule the progress of the ship 
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in the air exert upon lier, not merely one or two or perhaps 
five per cent of their force, hnt all of it, one hundred per cent. 
Thns we find that while the wind means little to tlie master of 
a steamship of high power, and considerably more to the 
aiariner of a sailing vessel, to the skipper of n ship of the air 
it is everything." 

General Deductions: Several important facts to be derived 
from the fiindaniintal mathematics are ns follows; • 

1. A wind blowing at more than 90 deg. to the course is 
alwsj-3 unfavorable. 

2- A wind at less (him 90 deg. may be favorable and it may 
not, depending «n its angle and velocity. 

3. A wind of very high veloeilj compered to that of the 
shii. is always unfavorable, cxi-ept when the nuglo is 0. 

4. If the normal velocity of the ship ia less than that of the 
wind, it can be held to its course only when the wind ia from 
within n certain critical angle which is always leas than 90 deg. 

6. If the wind velocity equals that of the ship, it will be 
favornhie only when blowing williin 60 deg. of the couree. 
Prom 90 to ISO deg. the ship can he held to its course but 
them will he no progress. 

The problem tor any particular route involves plotting the 
prevailing wind currents and elinnaes aa acenrately as the 
obscn'cd data will allow, npplring the results to the laws of 
ehsni*e, and finully to the ci|iiatinns go\-erning the motions of 
the ship. A verj* simiile illustration will suffice to allow the 
methoil. 

Suppose that on investigating some proposed route we find 
that the wind always maintains a fairly constant velocity, but 
changes continuously in direction: that it is equally likdy to 
blow from any point of the compass, and that it ia impossible 
to predict its direction in advance, then if the trip la long 
enough, we can safely assume that we shall get as. much wind 
worn one direction as another. If the normal speed of the 


present sliip. Detailed tables and charts cover diffenmt 
conditions of which only the general summary is here pre- 
sented. 

Referring to the attached map, the dot dash line shows 
a direct or great circle flight from New York to London in the 
geniraJ direction of just north of cast. Along this particular 
route is found a greater percentage of winds tending to as»st | 
in the east bonnd flight, with these winds becoming mi>re 
favorable at higher altitudes. Therefore, the eastward course 
is chosen along this line at an altitude of 3300 ft., ab<>ve 
the sea. In the attached tables it is noted that with full power, 
an average speed during the winter and Bummer months of 
64 knots can be expected, or the entire trip of 3000 miles nan 
be completed in 47 hr. on a fuel consumption equal to 37 per 
oent of the entire useful load. 

The altitude of the most favorable winds (for east bound 
trips) is considerably Iiigher than the 3300 ft. here asaumed, 
but cannot immediately be taken advantage of w'hen starting 
out with a full load. As the trip progresses and fuel is nud 
up, it ia possible to go to higher altitudes and thus increase 
the average speed. Improved speed can also be attained by 
the pilot’s taking advantage of the most favorable atmospheric 
conditions. In tJie tables attached no account has been taken 
of the possibility of better speed at higher altitudes, nor of 
so plotting the course os to use the actual existing winds to 
the best advant^. Hence, the figures here given are thought 
to be conservative. 

For the return trip along the same route the roinitnum of 
opposing u-inds are found nearly at sea level. Referring 
again to the tables it is fonnd that the return trip canibe 
made in a direct line the same as for the east bound trip, but 
at an average speed of aboat 48 knots, which means a 63-hr. 
trip, and fuel consumption equal to about half the nseful lead. 

(This percentage eould be considerably reduced by stopping 
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at Kewfonndland. Again, by osing half power and taking 
86 hr. for the trip, the return trip ran be made with 34 per 
cent fne) without even allowing for a possible stop at New- 
foundland. 

It is found that by taking either of the southern routes 
abown on the map by the dotted line or full heavy line} 
the return trip eould be made eonsidembly easier. This is due 
to the fact that this course lies near the r^on of north east 
and easterly trade «-inds whereas tiie mirtli course lies in the 
region of prevailing westerlies. Detailed data might be com- 
piled for a southern route, nlso, but if tlie westward trip can 
be completed along the dirert route there is a greater margin 
of safety by taking cither of the soutlicm mutes. In netual 
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CuMctvtrion ; Ever}- project will require separate analysis 
from a meteorological standpoint to dcteriiiiue the exi>eeled or 
average |>erformani-es. Ever)- trip will require separate 
analysis to determine thi- best route and other ojierating con- 
ditions to insure best results. The choice of route, altitude, 
and engine speed in particular will vary for different trips 
according to the sctnal weather distribution prevailing at the 

As this ‘-weather navigation” is effective only with rela- 

well as time economy to use airships at least doable the speed 
of present ocean steamsbiiis. This, together w-ith other factors 
previously mentioned, makes it inconceivnblG that the airship 
wilt ever be able to carry bulk cargo in competition w-ith 
steanuhipa. The very favorable hydrodynamic efficiency of 
the airship las outlined at the beginning of this paper) does 
not actually operate toward a dirert reduction of costs. Rut 
indirectly ita effect is two-fo'd : First it permits units of 
smaller tonnage for airships than are feasible for steamsliipa. 
and second, it makes possible for sirships the relatively higli 

f^r'^^h'^win'^givf'the a^rship™a"fi*eld of its 


engers, will ^ only it 


.As far ns freight is concerned this 
field. The vitally interesting fact 
all mail and prnetieaUy nii paseeng 


Oil Prospecting by Airplane 
The ImpcHnI Oil Company of Canada has adopted up-to- 
date methods in travelling to the oil flelds in the vicinity of 
Fort Noniinn- A party of four, consisting of the pilot, 
meciiaiiic. a survej-or and a geologist, Ilying over untenantsd 
and prnclically unexplored sub-arelic lands, recently made a 
journev in a 6 all-metal airplane owned by this company, 
from Pearee River, Alberta, to Fort Norman, Mackenae 
River District, N.W.T., a distance of approximately 1400 
miles by river and lake, in 1.3 hr. and 40 min. flying time. 

on occasions with the w-ind it made a speed of 100 m.pjL 
When the aircraft began approaeliing the foothills of the 
Rocky Mmi ’ ' ' ' 


of tlie Nchai 


tiery I 


l>ressive beyond descrii>tion. Prior to this a snow storm wu 
encountered at Wrigicy Harbor, but tbc plane shot through it 
without ]>ausing. The tributaries of the Mackenzie River, 
winding aw-ay up into their sources in tlie mouiitaias, 
tliousands of lakes large and small, and streams were spread 
out before the vision of the airmen like a map. 

Ry the tiiue the site of O'd Fort Norman was reached the 
mat-hini- was flying at an altitude of 4.000 ft. and through the 
clear atmosphere could he seen the ice ahiuing on the surface 
of Great Bear Lake. 73 miles to the northeast, and the gorge 
of the Great Bear River through the Franklin Mountains. 

One notable feature of the journey was the making of a 
fon-e<l landing between the far North Forts of Simpson and 
Wrigley on the surface of the Mackenzie River. The only 

had been attracted by the d^enf. 
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The editorial below, from the New York aiohe of Saturday 
September 17th, is an indication of the understanding and 
appreeiation by the public of the opportunity that is now 
up to tile Secretary of War to place the Army Air Service 
npon the ]>ropcr buis for development and usefulness, 
(general Menoher Resigns 

Major-General Charles T, Meuoher, chief of the army air 
service, has resigned, asking to he transferred to field duty 
ia the command of troops. Secretary Weeka has iotimated 
that the resignation will be accepted and the transfer graated. 

Official statement has it that General Menoher’s action is 
aneonneeted with his recent difficulty with the assistant chief 
of the air service, General William Mitchell. Technically 
this mar be so. Aetunily it is impossible to believe that there 
is tiu connection. General Mitchell is a flier. He is a be- 
liever in the great immediate possibilities of aircraft, He iias 
talked and written of these possibilities. He challenged the 
Buprenmey of the battleship and jarreil congress into arrang- 
ing bombing tests, which proved that battleships conld be 
d^troyed from the air. General Menoher, on the other hand, 
is apparently a well-drilled West Pointer who believes in 
discipline as a remedy for most of the ills that men and nations 
arc heir to. He does uot seem excited over the poesibilities 
of military aviation. He is not a flier. He seems to have 
regarded with a kind of horror the plunging enthusiasm of 
his assistant chief. Several weeks ago ho asked for General 
Mitcbcll's removal. Secretary Weeks acted as peacemaker, 
and the request was withdrawn. Then a few days ago a 
confidential report from General Mitchell to General Menoher 
lesk^ into print. General Mitchell had promised to cea^ 

feeling on his chief in private. He asserted that a squadron 
of airplanes conld destroy the cutire Atlantic fleet, that the 
bombing tests were about a 1 per cent, indication of true 
aircraft possibilities, and that the airplane had made the navy 
obsolete for coast defense. Soon after this report became 
public General Menoher apparently felt it was time for him 
and General Mitchell to separate. ThU time he suggested 
gmng himself. 

He has acted wisely. Undoubtedly he waa in a position 
of responsibility with a subordinate playing a far more active 
and important part Aviation is new. It needs young, con- 
fident, aggrmsive, and capable men like General Mitchell — 
laeo who know flying and believe in it. Oeueral Menoher 
was a quiet, datifni, and unexcited gentleman who would 
apparently have let the old-time navy men spend their hun- 
dreds of millions without raising a bit of hell in behalf of 
flying. He is right in feeling he will be happier and more 
efficient elsewhere, and his resignation was a good deed for 
military aviation. It remains to be seen if Secret^ Weeks 
can act as effectively as General Menoher. He will make a 
mistake if he does not give the control of the army air service 
to l^neral Mitebell. The latter is a leader, not a follower, 
and he is a proper leader just at present, when the nation 
needs more modern and less expensive methods of defense 
than it has been planning for. 


Canada Recognizes Underwriters' .Aircraft Register 

According to a statement issued by Underwriters’ Laboro- 
toriei, the Air Board of Canada has recognized tbc Aircraft 
Roister of the Underwriters' Laboratories and advise that "it 
will not be necftasary for aircraft registered by Underwriters' 
I^buratories and seeking peiniission to fly into Canada tn 
have tke letter C aa the first letter in its regutralion marking." 

To understand the meaning of the above quoted portion it 
is necessar}- to know that prior to this ruling in accordance 
with Canadian Air Regnlaiiaos, American aircraft flying into 
Canada had to display the nationality mark N followed by a 
tsgbtrstion mark composed of four letters the first of which 
was to be C. In the scheme adopted by Underwriters’ Lab- 
oratories the registration mark may be any eombination of 
fou- lettem. The ruling of the Air Board of Canada merely 
acknowledges this Systran 

A number of applications for 'eotry in the Aircraft Rois- 
ter and in the Aircraft Pilots Register is now being acted 
apon, ao that before long it will be quite commou to see civil 
aiixttaft display their identification marks. 


Standard J.l with Mercedes Engine 
A Standard J-1 has been reeently rebuilt bv the Cox-Kiraiin 
Aircraft Corp., of College Point, L- I., N. Y., with a six 
cylinder Mmwties, as a three aeater. 

The Mercedes, 6 cylinder vertical eogina, is rated at 160 hj>., 
at 1250 r.p.ni.. hut turns up 1650 r.p.m., st full throttle, 
and delivers c-iose to 200 hp. at this speed. This power given 
the machine a great range of speed maximum speed consid- 
erably more than 90 m.p.b.. fast climb and reserve of powtir, 
with slow landing spe^ and stability and balance. Tae 
Mercedes-Standard is a %iseful all-round machine, suitable 
for the most difficult flying conditions. 

Fully loaded, the machine holds altitude, and good spord 
at 100 r.p.m., so that it is very suitable for economical cn»s- 



Clost.-vp op the Enoinp; Mooktiso ik the Stajjdasd J. 1 
Biplaxk Rebuilt bv the Cox-Kt.emin Aibcraft Cobp. 


country flying. The balance is good, the increased stagger 
of the upper wing taking care of the weight of the Mercedes 
motor.^ Ample craliog surf^ is provided by two side radia- 

giving the machine a more streamline appearance. Tiro 
passengers are pieced in the front cockpit, and dual control 
con be provided when the seats are slightly stagger^. 

The photograph shows close-up of the engine mounting. - 
Mr. R. E. Oake, a pilot of the Mayer Aircraft Cori>-, 
part-hssors of the machine, flew the machine from Long Island 
to 1-ittsbuigh. The pilot’s report was aa follows: 

"I have t^ay flown and tested the Standard J-1 plane with 
Mercedes engine, assembled for Mayer Aircraft Co., by the 
Cox-KIcmin Aircraft Corp., and liave found it to be in ex- 
cellent condition. The machine took off in a very short dis- 
tance, and climbed fast at full throttle. 

“Engine tunicd 1550, wide open, with machine level, and 
1460 to 1500 ou L'teep climb. Due to abundance of power, the 
machine climbs well at 1300 r.p.m. and will hold altitude wbai 
loaded, at 1100 r.p.m. With the oxcepKou of a slightly excess 
vihrafon at full throttle, which is easily remedied, I found 
the lunchine to be in good condition, a steep climbing, hi|d> 
speed, slow landing machine:” 


The “Santa Maria” 

The flying boat “Santa Maria'' of tbc Aeromarine Airways 
is now at Peoria, 111., after having completed 20,000 miles of 
flying without an accident since being launched over a tbit 
ago, The machine is to fly down the Misnsaippi River to New 
Orleans and thence to Vera Cruz, Mexico, where it will be 
exhibited at the Aeronautical Expostion. 


Aviation in Spokane, Waah. 

Interest in aviation is rapidly developing in Seattle and 
vidnity. On one day recently there were tan machines on tlM 
Foster Ruseelt landing field. Half of these were privately 
owned, the remainder belonging to the Rnssell Co. 


( 
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Switzerland Wine G. B. Balloon Race | 

The 1921 Gordon Bennett Balloon Kaee. the start for which R 
was given on Sept- J8 at Bmssi-ls, Belgium, w«s I 

Swiss pilot Capt. Paul Armbruater, who landed Ui» balloon H 
at Lambay Island, off the cast c^t o£ 

Ireland. Bernard Von Hoffman, pilot, and ,1. MrK.hl^. 
aid, representing the United Stales, covered the next gwitesi 
distance, but they probably lost second place as their bal- 
loon leli into the I^h Sea some 15 miles off Dublin, where 
they were rescued by a passing steamer, "be assistance 
reudered would probably disqualify them- Owing to inw- 

lUnited SUtes), who landed at Brai rh y PwU. 

County, having covered 420 miles in 27'/2 hr- and 
Allen (Great Britain) who landed at fishguard, Pembroke 

^^Tbi^complete list of the entranta who sl^^ from Brasael^ 
in the order of the start, with the name of their halloon. and 
lan^ng^plaw Jillo (Great Britain ). “Banshee III”. 

Landed at Gamar. Wales. 

2 Manrics Bienainw (France). “Picardie . Unded at 

Pandy, Wales. u c . „.i' 

3 Ralph Upson (United States). “Aero Club of America . 
Landed at Brei eh y Pwll, Wale* 

4 <3ol. C. Barbanti (Italy). Land.-d 8 mile® NW of 

Swansea, Wales. _ , 

6 Eduardo Magdalena (Spain)- Landed 25 miles from 

Cardiff. „ , a, i j j 

(I Capt. Paul AniibruBter (Switzerland). Landed at 
Lambav Island, Irish Sea. Winner. 

7 Lt. Ernest Demnyter (Belgium). “Belgiea III . 
Landed at Powerstock. Dorsetahire. 

8 Ernest Allen (Great Britain). “Margarei . Landed at 

Fishguard, wjee. . r. , n 

9 Jules Dubois (France). "Marne”. Landed at Dolgellj. 

Wales. ^ , ,, „ 

10 Wsde T- Van Orman (t'mied States). City of Akron . 
Landed 6 miles NW of Exeter, Det’onsbire 

11 Major Giuseppe Valle (Italy). “Trionfale IN . Landed 

at Aberaeron. Wales. .. 

1’ Lieut. F. Lobrouase (Belgium). "!j«ire-i>er . Landing 
" not Imown. but did not cross Irish Channel, 

13 Charles Cromber (Prance). Landed at Brighton, fcng- 


land. 
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New French Airway Guide 
We are in receipt of a new French airway guide enlled 
AFre-Indicaleur, which is published by Ed. Blcmdet Is Roug^-. 
7 rue St. Laxare, Paris, and which give* detailed infomatioii 
on all the public air transport services operating in Enro^. 
It is Indicative of the enormous development of foreign com- 
mercial aeronanlica that this information takes op eigsity 
pages. The information given with regard to the sen'iees m 
operation, such as tariffs, time tables tram and steamer eo^ 
neetion-s, hotel acoommodations, number and type of 
in service, is of the most comprehensive kind. The value ot 
the work is giwtly enhanced by the ^inclusion of numerous 

a general aeronautical map of Europe. 

L'Aiiro-Indieateur U published under the auspices of the 
French air ministry, and its preface is conirihnteii hy ('olonel 


Saeonney. 

ministry. 
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SAN FRAWaSCO, CAUFORNIA 

• EARL P. COOPER AIRPLANE & MOTOR CO. 

'“checkerboard airplame service 

FOREST PARK. ILLINOIS 

/.vn^vs ^ ^uippad /lyM* 

ia ike United SUMS. 

CURTISS-INDIANA COMPANY 

Kekewa. Uduee 

Alt TTFES OF CUHTISS PLAME5, 

LOEISIANi. 

GULF STATES AIRCRAFT COMPAKY 

SHREVEPORT. LA. 

MiSatCHBSKTTK 

BOSTON AND SPRINGFIELD. MASS. 

EASTERN AIRCRAFT CORP. 

MO FIRST ST. BOSTON, ItASS. 


AEROMARINE AIRWAYS. INC. 


CURTISS FIELD. CARDEN CITT. LONG ISLAND 
KENILWORTH FIELD. BUFFALO, N. T. 

FLT1NG STATION. ATLANTIC CITT, N. J. 

CURTISS AEROPLANE & MOTOR CORPORATION . 

DAYTON, OHIO. 


LAND OR WATER FLYING 
OREGON. WASHINGTON AND IDAHO AIRPLANE COMPANT 

PORTLAND. OREGON 


pENHeTLTAH7A 


American Machines in Canada 
In view of the courtesy of the Canaan imvernmenl pro- 

rwra'ing irCanadaV » iutereatitig to nnic that the August 
report of the Canadian Air Board sliow.s one mnchine from 
this country operating under a tempore^’ Canadian license. 
The marhine is an HS2L boat seaplane. No. 4248. belonging 
to the Pacific Airways Ltd., Seattle. Wash., and marked, in 
accordance with the IntemsHonal Air Regnlnfions. N'-C.ACM. 


PHILADELPHIA AERO-SERVICE CORPORATION 


GILLES E. MEISENHEIHER 


iel li|kt>. JOB tkoulf! be nprrtealed ia WHERE TO F 
' week- __ 

2S Coruecative tntertion* $20M_ 
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EDWARD P. WARNER 

Consulting AeronauticeJ ELngineer 


Mass. Institute of Technology 

Cambridge, Mbm. 


Tke Sfirk Ping That Clans Itself 

B. GL 


■ U. $. A..T Air Snrri 


THE B. G. CORPORATION 

33 COLO STREET 

NEW YORK CITY U. S. A. 



CANUCK 

AND 

OXS ENGINE SPARE PARTS 
IMMEDIATE DELIVERY 
CJLL. PROPS. $1S PARAGON PROPS. $3* 

ROME - TURNEY RADIATORS $2* 

AL50 COMPLETE ASSORTMENT OF STANDARD UTIUTV PARTS 
GET OVU PRICES BEFORE ORDERING 
AIRCRAFT MATERIALS & EQUIP CORP. 

14M SEDGWICK AVE, NEW TORK CITT 


AIRCRAFT MATERIALS 

AMERICAN CURTISS •nfPE ' laNDING GEARS 

'"is, 

CANUCK-WINGS, new 


JAMES LEVY AIRCRAFT CO. 
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INDEX TO ADVERTISERS 


Aero Import Corp 

Acmmarine Eogineeriiit! & Sales Co . . . 
AiremCt Materials & Equipment Corp. . 

Aircraft Directory Service 

Aircraft Year Book 


B- O. Corporation. The.. 


Curtiss Aeroplane & Motor Corp . 


Dayton Wright Co 

Diggins, Ralph C., Co., The . 


Laird, E. M„ Co . 


AVROS 


“Acknowledged ihe best all round 
plane for passenger carrjtfng” 


2 AND 3 PASSENGERS 

new and used 


We are headquarters for Arro 
and Le Rhone apare parta 


The Lawrence Sperry 
Aircraft Company, Inc. 

Farmingdale Long Island, N. Y. 


LEARN^ TO FLY! 

THE RALPH C. DIGGINS CO. 

fi.U Lt^n Mout.c.'>icli> h.c« o> Ihe tele: 

CO. 
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THE LAWRENCE SPERRY AIRCRAFT CO.. INC. 

FMaia(6sk. Lm( Uaa^ H«« Twii 


IMPORTED COMMERCIAL AERIAL CAMERAS 

l^IesI^^iBO^I bran-new 7"^s »» OAUMONT; CAUEM 

iTl* **^‘l ‘^**‘1***.;..*.^ i/« 

F^^FULD CAMERA 

CANUCK 0X5 

CssalMa i(Kk .f ieietctiJ ■atari.ti, puts sad iastraussts si 
■Osc^sBy ladusd priess. Writs Isr bsE Hsv AVR05 sad 
CAMUCK5 St Wisia-pricss. 

JAMES^ i^^^raORAF^ CO. 

]«43 INDIANA AVENUE CHICAGO. ILL. 


PRICED FOR A QUICK SALE 

One Lmcola Sisadsrd Tour^rout wilh Detachable Ea- 

dMed Cabin S3JM. 

One Lrncola Standard Spraditer ..... $^994. 

These planes am in condition Motor f50 HP. 

One Canuck now being rebuilt eotaplelcly $1499. 

HAMILTON AERO MFG. CO. MUwatikee. Wii. 

RUNNING LIGHTS 

WRITE FOR INFORMATION 

PIONEER. INSTRUMENT COMPANY 
136 Havemeyer Street Brooklyn N Y 


CURTISS SHIPS FOR SALE 

$500.00 AND UP 
CURTISS EASTERN AIRPLANE CORP 
ISOS. 15th St. Phila., Pa, 

A WRITE FOR OVR 

SPECIAL PRICE LIST 
CANUCK, JN.. AVRO 
AND OX-S PARTS 
eRIOSON AIRCRAFT LIMITED 

IZd KING ST.. EA3T. TORONTO. CANADA 

AERIAL GARAGE 

FOR AIBPLANBS AND 8RAPLANB8 
OVERHAUL SjMre* aad Materiali CONSTRUCTION 

REPAIRS at RaaaenaWa Priest SALVAGING 

AMERICAN AIRWAYS 

Collate Poinl Ttlephonc Flnrfimf I0S2-/ New York City 

; VAN MUFFUNG & MARX 

; CONSULTWC AERONAUTICAL sad AUTOMOTIVE ENGINEERS | 

2M Msdirsa Arsaas. ear. 4|M SbwI. Nsw Tsri Cty 

FOR SALE: t Avro. three seater. with tIO hp. 

LeRhone motor and spare parts in excellent conditioa. 
1 extra 1 10 hp. LeRhone motor. I canvas field hangar 
in good condition. Address: WILLIAM E. BAUER, 
10 S. Calvert St., Baltimore, Md.*’ 

EYTINGE'S^FLYmc GUIDE 

■asi cdlties. SBlsrsae and revised CO dsca 

FRICE $2.59 

BRUCE ETTINCE. dSSd Fsrk Are.. New Yorlc Cty. 


NOW READY FOR DELIVERY 

AIRCRAFT YEAR BOOK 

1921 

GARDNER. MOFFAT CO. INC. 

225 Fourth Ave. New York 

AN OPPORTUNITY 

TO COMPLETE YOUR FILES 

AVIATION AND AIBCRAFr JOUBNAL 
ess FOURTH AVK. NRW YORK CITY 

WRITE for INFORMATION 

About thU Directory Atfoertieuif 

ITS BRINGING RESULTS 



CONVINCING PROOF 


THAT 

THERE 

IS MONEY 

TO BE 

MADE 

OPERATING 

AEROMARINE FLYING BOATS 


vTciL'.v. ° 


Mil 11 1 i 


CO.I per boat per flying hour was $16.00 (This includes « 

AEROMARINE FLYING BOATS ARE AIRWORTHY 




profit above all expenses, from passenger carrying on the trip - thU boat is back in 
e sale by us of the navy coast patrol HS2-L flying boats affords an unusual op- 


AEROMARINE 

ENGINEERING & SALES CO. 

TIMES BUILDING 






rnrTrrTTmrTTr^"TTT^.!l!^jlinilJlli^TnTL^ill)»ilitfIITO 


The Future of Transportation 


W HEN Robert Fulton first in- 
troduced the steamboat, in 
1811 , our grandfathers shook 
doubtful heads. 


When George Stephen’s first loco- 
motive, the Rocket, made twenty-nine 
miles an hour on its im'tial trip, a Ger- 
man professor stated that railroads were 
impracticable, for such a speed would 


Within our own generation vye can re- 
call the doubt with which the first 
automobiles were introduced as toys for 
the idle rich; Twenty-five years ago, 
there were in the United States only 
four automobiles. Today there are 
eight million. - 


Within twelve years the airplane has 
risen from an experiment to an active 
factor in Commerce. No other inven- 
tion has ever shown such rapid growth, 
and yet the airplane is still in its infancy. 


From the very beginning of the aero- 
nautical industry The Glenn L. Martin 
Company has maintained an enviable 
of the foremost builders 


position as one 
of superior aircraft. 

The Glenn L. Martin Company believ«l lit the airplane a* a vehicle of Commerce, and in the 
futuan of A«riai TraixporMtion. ;• 

Men of Vision and Capital to whom Aerial Transportation is making its appeal are invited 
to write to us. 


THE GLENN L. MARTIN CO 

CLEVELAND 


Mtmktr •/ file A/«fM>/«elurcra Airctafi Aisocidion 


